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(54) Method and circuit arrangement for processing audio signal 



(57) The invention relates to a method and a circuit 
arrangement for adjusting the level and/or dynamic 
range of an audio signal in a transmission system and 
particularly in a mobile station. According to the inven- 
tion, the level of acoustic noise in the environment of a 
terminal (10, 12) and the level and noise level of a re- 
ceived signal are measured (123) and the levei and/or 



dynamic range of the reproduced signal are adjusted 
(1 21 , 122) according to the results from said measure- 
ments. The solution according to the invention helps re- 
duce the effect of noise in the signal transmitted on the 
transmission channel (11) and of the acoustic noise in 
the environment of the terminal (12) on the intelligibility 
of the reproduced information. 
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Description 

The invention relates to a method and a circuit ar- 
rangement for adjusting the level and dynamic range of 
an audio signal in a transmission system and particularly s 
in a mobile station. 

There are several factors related to mobile tele- 
phone systems that deteriorate the quality of a speech 
signal transmitted via a transmission path. A received 
audio signal consists of a "payioad" signal, such as 10 
speech, and noise. The latter may be electrical noise 
from a transmitter or transmission channel, interfering 
signals connected to the transmission channel from ex- 
ternal sources or it may be caused by acoustic noise in 
the information source environment. The received noise is 
signal and ambient noise in the environment of the re- 
ceiving equipment reduce the intelligibility of the trans- 
mitted speech reproduced by the mobile phone. Fur- 
thermore, the levels of aforementioned noise signals 
and the level of the speech signal may vary, which ?o 
makes it even more difficult to follow the reproduced 
speech. 

A signal received by a mobile phone typically has a 
large dynamic range, ie. the difference between the 
highest and lowest signal level during a certain period 2$ 
of time is great. When the dynamic range of the received 
signal is large, it is hard to discern speech reproduced 
at the lowest signal levels from the noise signal and 
background noise, and at the highest signal levels the 
speech becomes disturbingly loud. In addition, at high 30 
signal levels the speech signal may be distorted in the 
receiver circuits, especially in the output amplifier and 
loudspeaker. 

Several methods to attenuate interference and 
noise are known. US Patent No. 5,241,689 discloses a 35 
mobile telephone system in which audio signals from 
various sources arriving in a base station are converted 
to a predetermined amplitude level belore the signal is 
sent to the radio channel. The intention of this arrange- 
ment is to make maximal use of the radio channel dy- 40 
namic range and it does not essentially solve the other 
problems mentioned above. 

It is known from patent documents EP 11 361 5 and 
EP 51481 3 to compress the signal to be transmitted, or 
to narrow down the dynamic range of the signal to be 
transmitted before transmission and to expand It at re- 
ception with a corresponding reverse function. The com- 
pression algorithm parameter information is sent by 
means of a separate signal. The intention of this solution 
is to reduce the effect of noise accumulated in the signal so 
transmitted on the transmission path especially in the 
uplink direction, ie. when transmitting a signal from a 
mobile phone to a fixed communication network. How- 
ever, the method does not solve the other problems 
mentioned above. ss 

From patent document EP 0 600 164 is known a 
method wherein the compression parameters of a com- 
pression performed to a signal are adjusted in response 



to the noise level and the level of the signal from the 
microphone. The intention of the arrangement is to at- 
tenuate exceptionally strong microphone signals before 
transmission. This method improves the quality of the 
signal transmitted by a mobile phone but it cannot im- 
prove the reproduction quality of the signal received by 
a mobile phone. 

US Patent No. 5,070,527 describes a method in 
which the level of a speech signal received from a trans- 
mission channel is compressed between two predeter- 
mined extremes. The system is intended to be used in 
conjunction with a headset in telephone exchanges to 
limit the reproduced speech signal below a maximum 
level determined by health authorities. The system uses 
for compression a feedback in which a peak value is de- 
fined for the speech signal, the defined value is com- 
pared to a predetermined limit value and the input signal 
amplification is controlled such that the resulting signal 
stays between the set limit values. In addition, the sys- 
tem includes a time constant according to which a signal 
at its upper limit value is reduced to the lower limit value. 

When the system uses peak value measurement in- 
stead of power measurement, the output signal level is 
limited below a predetermined value in all situations. 
This arrangement makes it easier to follow a received 
signal in a noisy environment and prevents the repro- 
duction of signal levels too high. However, the arrange- 
ment does not solve problems caused by noise included 
in a received or transmitted signal. 

US Patent No. 5,208,866 discloses an arrangement 
relating to a car stereo equipment; wherein the sound 
volume of the receiver is automatically adjusted in re- 
sponse to the ambient noise level. If this solution were 
applied in a mobile communication system, it would 
have the disadvantage that if the level of noise included 
in the received signal were high, the speech reproduced 
by a mobile station would in any case be masked by 
noise included in the received signal and by ambient 
noise. 

Thus, none of the prior art methods mentioned 
above can solve all aforementioned problems related to 
the reproduction of an audio signal. Furthermore, com- 
bining said prior art solutions would result in a complex 
implementation which would result in a significant in- 
crease in the manufacturing costs when applied to mo- 
bile phones, for example. 

One potential advantage of the present invention is 
to provide a method and a circuit arrangement with 
which aforementioned problems can be solved and 
which can produce better quality audio signal reproduc- 
tion than known solutions. 

An idea behind the invention is that the level and 
noise level of the received signal as well as the ambient 
noise in the receiver's environment are measured and 
the level and the dynamic range of the reproduced sig- 
nal are adjusted according to the measurement results. 
Advantageously, frequency weighting is used in said 
measurements. Thereby, the intelligibility of the repro- 
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duced signal is improved in varying environmental con- 
ditions. 

The method according to the invention is character- 
ized by the characterizing part of claim 1 or 18. The cir- 
cuit arrangement according to the invention is charac- 
terized by the characterizing part of claim 20 or 25. Ad- 
vantageous embodiments of the invention are disclosed 
in the sub-claims. 

The invention is described by means of the accom- 
panying drawings, wherein 

Fig. 1 shows in block diagram format the principle 
of a solution according to the invention, 

Fig. 2 shows audio signal level and dynamic range 
values in the far-end and in two near-end environ- 
ments in a solution according to the invention, 

Fig. 3 shows in block diagram format an implemen- 
tation of a solution according to the invention, 

Fig. 4 shows an F-filter weighting function used in 
a solution according to the invention, 

Fig. 5 shows the audio signal conversion function 
used in a solution according to the invention and the 
effect of the noise and ambient noise level on the 
conversion function. 

Below, we will first describe the operating principle 
of the method according to the invention by means of 
Figs. 1 and 2, and then we will disclose in more detail a 
solution according to the invention by means of Figs. 3, 
4 and 5. 

Fig. 1 is a block diagram illustrating the principle of 
an arrangement according to the invention in a commu- 
nication system. In addition to a mobile phone 12 serv- 
ing as a near-end terminal the figure shows a far-end 
terminal 10 and a transmission channel 11 . A near-end 
terminal means the terminal described here and a far- 
end terminal means any terminal to which the near-end 
terminal is connected via a transmission channel. 

The far-end terminal 10 picks up at the tar-end an 
audio signal 101 , such as a speech signal, and converts 
it to a form 1 03 transmitted on the transmission channel 
1 1 by modulating, for example, a radio-frequency carrier 
with the audio signal. The mobile phone receives the 
signal from the transmission channel and detects the 
transmitted audio signal 120. The dynamic range and 
the level of the received audio signal are converted 121 
according to the invention and the converted signal is 
reproduced 124. 

In the reverse transmission direction the near-end 
terminal 1 2 picks up an audio signal 1 25 to be transmit- 
ted, the dynamic range and level of which are converted 
1 22 according to the invention. The signal is further con- 
verted to a form transmitted on the transmission channel 
and sent 1 20 to the transmission channel 11 . The signal 



transmitted on the transmission channel is received at 
the far-end terminal 10 and the transmitted audio signal 
is detected 103 from the received signal and said audio 
signal is then reproduced 102. 

5 The received and transmitted signal dynamic range 
and level conversions 121, 122 according to the inven- 
tion are controlled according to the results from the re- 
ceived and transmitted signal measurements 123. 
Fig. 2 shows an example of signal level conversions 

10 according to the invention. The pay load signal, say a 
speech signal, in the signal received from the far-end 
201 has a dynamic range of 70 dB, and the level of noise 
is 20 dB. According to the invention, the ambient noise 
level and the level and noise level of the signal sent by 

is the far-end are measured and the dynamic range of the 
reproduced payload signal is adjusted 202 according to 
the measurement results. Then the signal is amplified 
203 lor reproduction in the receiver 204. 

If the receiver is in a car, the ambient noise level is 

20 relatively high, whereby the dynamic range of the pay- 
load signal is reduced to 15 dB in our example. Corre- 
spondingly, when the receiver is located in a less noisy 
environment, such as a quiet room, the dynamic range 
of the payload signal is 30 dB in the example. 

25 (n spite of the compression of the dynamic range of 
the payload signal the overall dynamic range can remain 
unchanged (90 dB), as in the example illustrated in Fig. 
2, since low-level signals, which contain mainly noise, 
are attenuated. As these lowest-level received signals 

30 are mainly noise signals, the average signal-to-noise ra- 
tio of the "reproduced signal can be improved by atten- 
uating the lowest signal levels, thereby enhancing the 
intelligibility of the reproduced speech. This is a reverse 
operation as compared to the generally used method in 

35 which noise is added to the signal reproduced during 
pauses in the speech. 

The conversion described above need not result in 
a significant change in the overall dynamic range of the 
reproduced signal, but signals that mainly contain noise 

40 are attenuated, and signals that contain payload signal 
in excess of a certain limit value are confined to a narrow 
dynamic range the level of which substantially exceeds 
the ambient noise level. 

Fig. 2 shows the average sound pressure levels 

45 used in the example. In the solution according to the in- 
vention, however, the dynamic range and level of the 
signal can be advantageously adjusted with respect to 
the operation of the sense of hearing, on the basis of 
perceived loudness, not linearly on the basis of the 

so measured sound pressure. In addition to the sound 
pressure, several factors affect the perceived loudness; 
frequency distribution is the most significant one of 
them. The perceived loudness of the signal can be taken 
into account by using, in the sound pressure and audio 

55 signal level and noise level measurements, a filter with 
a weighting function that has an effect reverse to the 
response of the sense of hearing. Then the simplest op- 
tion is to use a standard weighting function the frequen- 
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cy response of which is reverse to that of the sense of 
hearing. Thus, the level and dynamic range of the re- 
produced signal can be made dependent on the fre- 
quency content of the signal and ambient noise. 

The solution illustrated in Fig. 2 improves the intel- s 
ligibility of an audio signal received by a near-end ter- 
minal, such as a mobile phone. A corresponding solu- 
tion may also be used for processing a signal transmit- 
ted from a near-end terminal in order to achieve better 
intelligibility at the receiving end. Then the dynamic 10 
range and level conversion function for the signal to be 
transmitted can be the same as in the conversion for a 
received signal or it may be different. If then the conver- 
sion according to the invention is used both at the near- 
end and at the far-end terminal, the conversion for the is 
transmitted signal is performed at both terminals. One 
alternative is to perform the conversion at the sending 
terminal only according to the signal level and noise lev- 
el of the transmitted signal, and at the receiving terminal 
only according to the ambient noise level in the space 20 
surrounding the terminal. Then one and the same con- 
version will not be performed twice for the signal. 

Fig. 3 shows a block diagram ol a solution in which 
a signal conversion is performed both for the transmitted 
and the received signal. Prior to power measurement, 2S 
a frequency weighting with a weighting filter 302 is per- 
formed for the digital signal s la received from the far- 
end to achieve even loudness perception at various fre- 
quencies. The weighting filter can be a known A, B, C 
or F filter, for example. Fig. 4 shows the weighting coef- 30 
ficient of an F filter as a function of frequency. 

Frequency-weighted signal s 1f is taken to a power 
measuring unit 303 (Fig. 3) in which power p 1f p 2 is 
measured using e.g. running average calculation oroth- 
* er known method. The received signal level p n is meas- 35 
ured continuously and the noise level p 2 is measured at 
silent moments, ie. when the signal contains no speech. 
Detection of such silent moments is performed with a 
known voice activity detector (VAD) unit 301 . The output 
signal of the VAD unit has two states depending on to 
whether the input signal measured by the VAD unit is 
substantially speech or noise/interference. When the 
output signal Vt of the VAD unit indicates to the adjusting 
unit 304 that the input signal is noise/interference, the 
adjusting unit stores the power value p 2 in memory and *s 
uses the value as the received signal noise level value 
in the adjustment of the dynamic range and level of the 
. signal. Similarly, power value p 1 is used as the received 
signal level value in the adjustment of the dynamic range 
and level of the signal. so 

A corresponding noise level power measurement is 
performed for the signal s 2a picked up at the near-end, 
using the weighting unit 312, power measuring unit 31 3 
and VAD unit 311, thereby producing measurement re- 
sult p 3 . The near-end ambient background noise power ss 
p 3 is measured when no speech appears in the signal. 
When the frequency-weighted level p n and noise level 
p 2 of the received signal and the near-end frequency- 
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weighted background noise p 3 have been measured, 
the adjusting unit 304 chooses dynamic range and level 
adjusting parameters that suite these values. 

Correctly timed adjustment of the dynamic range 
' and level of signal s 2a can be performed by delaying sig- 
nal s 2a in a delay unit 305 and multiplying, in a multiplier 
306, the delayed signal s 1b by value d-, determined by 
the adjusting unit. The multiplier 306 produces output 
signal s lc the dynamic range and level of which have 
been adjusted. The length of the delay generated by the 
delay unit 305 is advantageously set to equal the sum 
of the times that it takes to perform the weighting, power 
measurement and control value calculation. The delay 
unit 305 can be realized by means of a shift register, for 
example. 

In the dynamic range and level adjustment, it is ad- 
vantegous to apply a predetermined time constant ac- 
cording to which the control values are changed. Ac- 
cording to tests, a suitable conversion time constant val- 
ue is 1 to 100 ms. 

As mentioned above, the dynamic range and level 
conversion controlled by the adjusting unit is determined 
on the basis of background noise, received signal con- 
tent and possible other environmental conditions. The 
value can be fetched from a parameter table, for exam- 
pie, which stores dynamic range and level values suit- 
able for various conditions. According to these dynamic 
range and level values the adjusting unit then deter- 
mines the control value d., sent to the multiplier 306. The 
adjusting unit 304 can be realized with a processor and 
a memory, for example, whereby the memory perma- 
nently stores the parameter table mentioned above and 
temporarily the obtained noise and ambient noise level 
measurement values. 

In addition to the noise level measured for the near- 
end environment, other environmental conditions can 
be taken into account by storing several parameter ta- 
bles in the adjusting unit's memory. A parameter de- 
scribing the environment is then input in the adjusting 
unit, whereby the adjusting unit will use the parameter 
table associated with that environment parameter The 
environment parameter may depend e.g. on the acous- 
tic characteristics of the space surrounding the receiver 
or on the characteristics of external devices, such as 
loudspeakers, belonging to the receiver equipment. 

Correspondingly, the conversion of the signal to be 
transmitted is performed in our example using a delay 
unit 315, weighting unit 312, power measuring unit 313, 
adjusting unit 314 and a VAD unit 311. Frequency 
weighting 31 2 is performed for the near-end signal s^, 
whereafter the power of the frequency-weighted signal 
s 2 f is measured in the power measuring unit 31 3. Signal 
v 2 from the VAD unit 31 1 indicates whether the near-end 
signal s 2a is speech or noise. During noise the adjusting 
unit stores the measurement result from the power 
measuring unit 31 3 as the noise power value p 3 . In ad- 
dition, the adjusting unit monitors the continuous power 
level p 4 of the near-end signal. The adjusting unit 314 
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determines a control value 02 on the basis of the meas- 
ured noise p 3 and continuous signal power p 4 measured 
at the near-end and signal v 2 from the VAD unit 311. 
Voice activity detection v., for the signal s 1a received 
from the tar-end is not utilized in the adjustment of the 
transmitted signal in this example. 

In the case described above the audio signal proc- 
essed is a digital one, whereby signal processing in 
each unit is also digital. Naturally, the solution according 
to the invention can be realized using analog signals as 
well. 

To achieve frequency weighting it is also possible 
to use frequency-level processing, such as a fast Fou- 
rier transform (FFT) function, or signal processing by 
frequency bands. Then it is advantageous to perform 
processing associated with all said units in the frequen- 
cy domain. This implementation is advantageous when 
frequency-level processing is also used for other func- 
tions of the equipment, whereby the application of the 
method according to the invention will not significantly 
increase the manufacturing costs of the equipment. 

Fig. 5 shows an audio signal conversion function 
according to the invention. The gain at the lowest signal 
levels is low because such signals mainly contain noise. 
As the signal levels are raised, the gain increases until 
the signal level reaches the received signal average 
noise level, at point g. At this signal level the signal also 
contains information, so the gain is high. After that, as 
the signal level is raised, the gain increases more slowly 
until the reproduced signal level is the sum of the repro- 
duced noise level and ambient noise, point h, whereby 
the gain advantageously is at the highest. At this signal 
level it would be difficult to discern information from am- 
bient noise without amplification, but with amplification 
the ratio of the payload signal to the ambient noise level 
is improved and, thereby, the intelligibility of reproduced 
speech is also improved. As the signal level goes further 
up, the gain decreases slowly until the reproduced sig- 
nal level exceeds by a predetermined margin the sum 
of the reproduced noise signal and ambient noise level, 
point i, whereby reproduced information is easily dis- 
cernible from noise and ambient noise. At this point, the 
gain is advantageously as high as at point g mentioned 
above. To prevent the highest signal levels from becom- 
ing too loud, the amplification is decreased more quickly 
at the highest signal levels after point i. 

In Fig. 5, arrows indicate the effect of the noise level 
of the received signal and the ambient noise level on the 
conversion function. As the noise or ambient noise level 
is raised, the conversion function curve moves to the 
direction ol the appropriate arrow. As noise in the re- 
ceived signal increases, the gain of the lower signal lev- 
els decreases. Then point g in the curve moves along 
the constant gain line (indicated by a dashed line) until 
point g is at the noise level. At lower signal levels, the 
gain curve moves with point g, retaining its slope. As the 
near-end ambient noise level is raised, the gain increas- 
es to compensate for the ambient noise. Then the g-h- 



i part of the gain curve moves to the higher gain area 
and at signal levels higher than point i, the slope of the 
gain curve decreases such that the curve ends at the 
same maximum output level independent of the noise 

£ level. This is to avoid distortion of reproduction at the 
loudest levels. 

The solution according to the invention can solve all 
aforementioned problems related to the prior art without 
significantly increasing the manufacturing costs of the 

10 products. The solution according to the invention can be 
implemented with a simple circuit arrangement since 
level adjustment can be performed for the whole fre- 
quency band. Therefore, no filters are needed to divide 
the signal in frequency bands, nor multiple level adjust- 

is ing units. 

By means ol the level conversion performed lor the 
received signal the effect of the receiver ambient noise 
and received noise signal is made smaller. In addition, 
the distortion produced in the receiver output amplifier 

20 and loudspeaker is decreased. Because of the frequen- 
cy weighting, changes in the received signal frequency 
distribution do not adversely affect the intelligibility of re- 
ceived information. 

Above it has been discussed applications of the 

25 method according to the invention. Naturally, the princi- 
ple according to the invention can be modified within the 
scope of the invention, e.g. as regards implementation 
details and fields of use. 

While in the examples discussed above the signal 

30 adjustment is directed to both the dynamic range and 
the level of the. signal, the solution according to the in- 
vention can be applied solely to dynamic range adjust- 
ment or solely to signal level adjustment. In the exam- 
ples described above, the information in the transmitted 

35 audio signal was speech, but naturally the method can 
also be applied to other information, such as music, for 
example, transmitted in the form of an audio signal. 

In a mobile communication system, the solution ac- 
cording to the invention can be applied in the uplink or 

40 downlink transmission direction or in both directions. 



Claims 

45 1. a method lor adjusting the level and/or dynamic 
range of a first audio signal <s 1a ) containing noise 
and information for reproduction in a space contain- 
ing acoustic noise . characterized in that 

50 - the level of said first audio signal is measured 
to obtain a first measured value (p.,), 
the noise level of said first audio signal is meas- 
ured to obtain a second measured value (p 2 ), 
the level of the said acoustic noise is measured 

55 to obtain a third measured value (p 3 ) and 

the level and/or dynamic range of said first au- 
dio signal are adjusted according to said first, 
second and third measured values (p-,, p 2 , p 3 ). 
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2. The method of claim 1 , characterized in that said 
noise level measurement for the first audio signal 
(s 1a ) is performed at moments when the first audio 
signal does not contain information or contains null 
information. s 

3. The method of claim 1 or 2, characterized in that 
prior to the noise level measurement for the first au- 
dio signal (s la ) the first audio signal is filtered ac- 
cording to the frequency distribution of the signal. 10 

4. The method of any one of the preceding claims, 
characterized in that prior to the acoustic noise level 
measurement the sound pressure is converted to a 
second audio signal (s 2a ) which is measured to pb- is 
tain said third measured value (p 3 ). 

5. The method of claim 4, characterized in that said 
measurement for the second audio signal (Sgg) is 
performed at moments when the second audio sig- 20 
nal does not contain information or contains null 
information. 

6. The method of claim 4 or 5 t characterized in that 
prior to said measurement for the second audio sig- 2S 
nal (s 2a ) the second audio signal is filtered accord- 
ing to the frequency distribution of the second audio 
signal. 

7. The method of any one of the preceding claims, 30 
characterized in that to adjust the dynamic range 
and/or level of said first audio signal (s la ) the first 
audio signal is multiplied by a control value (dj) 
which depends on said first, second and third meas- 
ured values (p 1( p 2t P3). 35 

8. The method of claim 7, characterized in that prior 
to the multiplication of the first audio signal (s 1a ) the 
first audio signal is delayed by a delay the length of 
which substantially equals the time consumed in the 40 
calculation of the control value (d n ). 

9. The method of any one of the preceding claims, 
characterized in that the first audio signal (s la ) is 
transmitted in a transmission system between a first 45 
terminal (10) and a second terminal (12), whereby 
said second terminal is located in said space. 

10. The method of claim 9, characterized in that the first 
audio signal (s 1a ) is transmitted from the first termi- so 
nal (10) to the second terminal (12) and the second 
audio signal (s^) is transmitted from the second ter- 
minal to the first terminal, whereby 

the level of said first audio signal is measured ss 
to obtain a first measured value (p 1 ), 
the noise level of said first audio signal is meas- 
ured to obtain a second measured value (p 2 ), 



the acoustic noise level of said space is meas- 
ured to obtain a third measured value (p 3 ) and 
the level and/or dynamic range of said first au- 
dio signal are adjusted according to said first, 
second and third measured values (p v p 2 , p 3 ). 

11. The method of claim 10, characterized in that the 
level and noise level measurement for said first au- 
dio signal (s la ), the acoustic noise level measure- 
ment for said space from the second audio signal 
(s 2a ) and the level and/or dynamic range adjust- 
ment for said first audio signal are performed in said 
second terminal (12). 

12. The method of claim 10, characterized in that 

the level of said first audio signal (s la ) is meas- 
ured at said first terminal (10) to obtain a first 
measured value (p.,), 

the noise level of said first audio signal is meas- 
ured at said first terminal to obtain a second 
measured value (p 2 ), 

the level and/or dynamic range of said first au- 
dio signal are adjusted according to said first 
and second measured values (p 1t p 2 ), 
the acoustic noise level of said space is meas- 
ured from the second audio signal (s 2a ) at said 
second terminal (1 2) to obtain a third measured 
value (p 3 ) and 

the level and/or dynamic range of said first au- 
dio signal (s 1a ) are adjusted according to said 
third measured value (p 3 ). 

13. The method of any one of claims 9 to 12, charac- 
terized in that the continuous power level of said 
second audb signal (s 2a ) is measured to obtain a 
fourth measured value (p 4 ) and the level and/or dy- 
namic range of said second audio signal (s 2a ) are 
adjusted according to said third measured value 
(p 3 ) and fourth measured value (p 4 ) and the adjust- 
ed audio signal (s 2c ) is transmitted from said second 
terminal (12) to said first terminal (10). 

14. The method of any one of the preceding claims, 
characterized in that a predetermined conversion 
time constant is used in the dynamic range and/or 
level adjustment. 

15. The method of claim 14, characterized in that said 
conversion time constant is 1 to 100 ms. 

16. The method of any one of the preceding claims, 
characterized in that said first audio signal is trans- 
mitted in a mobile communication system on a 
downlink transmission path from a base station to 
a mobile station. 

17. The method of any one of the preceding claims, 
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characterized in that said first audio signal is trans- 
mitted in a mobile communication system on an up- 
link transmission path from a mobile station to a 
base station. 

18. A method for adjusting the dynamic range and/or 
level ol a second audio signal (S2 a ) picked up from 
a space, characterized in that 

the acoustic noise level of said space is meas- 
ured from said second audio signal (s^) to ob- 
tain said third measured value (p 3 ), 
the continuous power level of said second au- 
dio signal (s^) is measured to obtain a fourth 
measured value (p 4 ), 

the level and/or dynamic range ot said second 
audio signal (s 2a ) are adjusted according to 
said third measured value (p 3 ) and fourth 
measured value (p 4 ). 

19. The method of claim 18, characterized in that said 
second audio signal (S2 a ) is transmitted after the dy- 
namic range and/or level adjustment to a transmis- 
sion channel (11) in a transmission system. 

20. A circuit arrangement for adjusting the level and/or 
dynamic range of a first audio signal (s la ) repro- 
duced in a space, characterized in that the circuit 
arrangement comprises 

means (303) to measure the level of the first 
audio signal (s la ) to obtain a first measured val- 
ue (p,). 

means (303) to measure the noise level in the 
first audio signal (s 1 a ) to obtain a second meas- 
ured value (p 2 ), 

means (31 3) to measure the noise level in said 
space to obtain a third measured value (p 3 ) and 
* - means (304, 306) to adjust the level and/or dy- 
namic range of the first audio signal (s la ) ac- 
cording to said first, second and third measured 
values (p v p 2 . P 3 )- 

21. The circuit arrangement of claim 20, characterized 
in that it comprises prior to the signal power meas- 
uring means (303, 31 3) a weighting filter (302, 31 2) 
the output signal (s 1f ) level ol which depends on the 
frequency of the input signal (s 1a ) in order to make 
the power measurement value (p 1( p 2 , P3) depend- 
ent on the signal frequency distribution. 



further comprises 

- means (31 2, 31 3) to measure the level of said 
second audio signal and to obtain a fourth 
5 measured value (p 4 ), 

means (312, 313) to measure the ambient 
noise level of the spacef rom said second audio 
signal to obtain said third measured value (P3) 
! and 

10 -| means (314, 31 6) to adjust the level and/or dy- 
namic range of the second audio signal, (s^) 
according to said third measured value (p 3 ) and 
fourth measured value (p 4 ). 

*5 24. The circuit arrangement of any one of claims 20 to 
23, characterized in that it comprises means (305, 
315) to delay the first audio signal (s 1a ) or the sec- 
ond audio signal (s 2a ) prior to the level and/or dy- 
namic range adjustment. 
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25. A circuit arrangement for adjusting the level and/or 
dynamic range of a second audio signal (sgg) picked 
up from a space, characterized in that the circuit ar- 
rangement comprises 



25 



means (312, 313) to measure the ambient 
noise level of said space from said second au- 
dio signal to obtain said third measured value 
(Pa). 

30 - means (31 2, 31 3) to measure the level of said 

second audio signal and to obtain a fourth 

measured value (p 4 ) and 
- means (122, 314, 316) to adjust the level and/ 

or dynamic range of the second audio signal 
35 (s 2a ) according to said third measured value 

(p 3 ) and fourth measured value (p 4 ). 

26. The circuit arrangement of claim 25, characterized 
in that it comprises means (120) for transmitting 
40 said second audio signal (s 2a ) to a transmission 
channel (11 ) in a transmission system after said dy- 
namic range and/or level adjusting means (122). 



27. 



45 



The use of the method of any one of claims 1 to 19 
or of the circuit arrangement of any one of claims 
20 to 26 in a mobile communication system or mo- 
bile station. 



so 



22. The circuit arrangement of claim 21, characterized 
in that said weighting filter (302, 312) is an A- : B-, 
C- or F-type filter. 

23. The circuit arrangement of any one of claims 20 to 
22, comprising means to pick up a second audio 
signal (s 2a ) from said space, characterized in that it 
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(57) The invention relates to a method and a circuit 
arrangement for adjusting the level and/or dynamic 
range of an audio signal in a transmission system and 
particularly in a mobile station. According to the inven- 
tion, the level of acoustic noise in the environment of a 
terminal (10, 12) and the level and noise level of a re- 
ceived signal are measured (123) and the level and/or 



dynamic range of the reproduced signal are adjusted 
(121, 122) according to the results from said measure- 
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transmission channel (11) and of the acoustic noise in 
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